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I SAMPLING PLAN

- KEYSTONE SANITIATION LANDFILL STE ~ - TDD'No. 960523

UNION TOWNSHIP ADAMS COUNTY PA EPA CONTRACT No. 68-S5-3002

10 INTRODUCTION

On 10 May 1996, the U S Envu'onmental Protecnon Agency (EPA) Region Il -
~ Remedial Project Manager (RPM) Christopher Corbett directed the Roy F. Weston,
~ Inc. (WESTON,), Site Assessment Technical Assistance (SATA) team to provide fish
. tissue samples and a 'sampling plan for the Keystone Sanitation Landfill National
: Pnontles List (NPL) Site (Slte), in Umon Townshxp, Adams County, Pennsylvama

2. 0 SITE DESCRIPTION '
21 'Locatlon

The Keystone Samtauon Landﬁll NPL Site is located on 40 acres of rural land N
in Union Township, Adams County, Pennsylvania. The site is approximately - -
800 ft. north of the Pennsylvama—Maryland border, east of State Route 97. Fish
tissue from the-and- Ponds will be sampled. The ponds are
located south of the site in Carroll County, Maryland (see Figure 1: Site

oy o _LocanonMap)
22 Background

The Sxte is an inactive 1andﬁll owned by the Keystone Sanitation Company
* The landfill operated from 1966 to 1990 and was penmtted by the Pennsylvania
- Department of Environmental Protection (PADEP) to receive household 'and )
municipal wastes; and certain types of industrial and construction debris. -The
landfill was constructed without a liner or leachate collection system. A
C treatment system was mstalled (SATA 1995) durmg a Remedlal Action.

The Keystone Samtanon Landﬁll Slte was placed on NPL in July 1987 EPA
issued a Record of Decision (ROD) on 30 September 1990 (SATA, 1995).

- ROD estabhshed the Site remedial design that is to be completed in two phases,

. Operable Unit #1 (QU1)and Operable Unit #2 (OU2). OU1 included the -

~ capping of the old landfill area, and the installation of a water treatment system
Currently, OU1 is 60% complete. OU2 called for an off-site contammant e
mlgratlon mvestlgatlon of the groundwater . ’

I Thn'ty-s1x resndents are located wntlnn a one mile radius of the stte
- . Approximately 700 restdents are located within a five mile radius of the site..
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KEYSTONE SANITIATION LANDFILL SITE TDD No. 9605-23
UNION TOWNSHIP, ADAMS COUNTY, PA EPA CONTRACT No. 68-S5-3002

SATA sampled grdundwater for limllium in February and June 1994, and in
January and October 1995 (SATA, 1995).

Continuing OU2, the EPA Region III Alternative Remedial Contracts Strategy
(ARCS) contractor, Halliburton NUS Corporation, sampled monitoring and
residential wells in January and in the Fall 1995. Lead concentrations were
detected in three of the residential wells sampled. '

3.0 PROJECT DESCRIPTION

Objective

3.1
The objectivé of this samplmg event is to collect fish tissue samples from two
ponds located south of the site. Elevated levels of mercury have been detected
in previous sampling events in the area of the landfill and the ponds. Because
mercury accumulates in fish tissue, samples will be analyzed for mercury.
3.2 Scope of Work -
SATA team members will cbllebt four composite samples of fish from each
pond. Each sample will consist of five fish from the same species. A whole
fish sample and a fish fillet sample will be collected from the top and bottom of
each pond. Sampling locations are listed in Table 1. .
The following table ident‘i_ﬁé_‘sv the proposed sampling locations and their '
‘Ta”ble 1
Sample Locations
: Séniple B --Location . Matrix
Number i ' - :
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
Fish Tissue
SATA(.);OMSIl.(eySamp!ingPlanz. : ) o,
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KEYSTONE SANITIATION LANDFILL SITE . TDD No. 9605-23
UNION TOWNSHIP, ADAMS COUNTY, PA EPA CONTRACT No. 63-55-3002

3.3 DataUse
Analytical results will be incorporated into an ecological risk assessment.

4.0 SAMPLING PROCEDURES

4.1  Sample Collection

All sampling activities will be performed between 4 and 5 June 1996 . EPA
approved or SATA Standard Operating Procedures (SOPs) will be utilized
whenever possible. Sample collection activities are summarized below.

4.1.1 Fish Tissue Matrix

Four composite fish samples will be collected from two ponds. The field and
laboratory methods will follow the guidelines outlined in the following:

¢ A Compendium of Superfund Field Operations Methods (Attachment 1).

o Fish Field and Laboratory Methods for Evaluanng the onlogxcal Integrity
of Surface Waters (Attachment 2).

Fish samples will be collected by seining the pond. Electroshock will be

~ employed in the event that seining is not feasible. Seining may notbe '
successful if the pond is too deep or the bottom of the pond has a rough
configuration. Collected fish will be identified by class in the field and
measured for total weight and length. Two camposite samples from the
game/predator species (i.e., largemouth bass, pumpkinseed, or bluegill) and two
composite samples from the bottom feeder species (i.e., bullhead, catfish, or
carp) will be collected from each pond. The two composite samples from each
group will consist of one whole fish sample and one fillet sample, Depending
on field conditions, the whole fish and fillet fish composite samples will consist
of five fish from the same species. Each sample will contain at least 200 grams
of fish tissue and the smallest fish in the sample will not be less than 75% the
length of the largest fish.

Fish will be individually wrapped in aluminum foil with the dull side in contact
with the fish and be placed in watertight plasnc bags with the rest of the
composite sample. The fish will be stored in a cooler with dry ice for shipment
to the laboratory. Sample handling prior to shipment will be minimized and fin
spikes will be sheared to minimize puncturing of the sample bags. Sample
labels will include the site name, the date, the collector’s name, the sample
location, the sample identifier, the fish species, the sampling technique, the
sample type (whole or fillet), sex and age (if possible), and comments.

SATA0300431KeySamplingPlan2 ' . 3 |
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| Table 2 - ~
Summary of Analyncal Parameters
s ~| Sample Matrix Analytlcal Lo ‘Test ‘ Preservatives - Special Detection
- U Location | =~ | Parameter | - Method ' . Used Limits Needed ~ |
‘ BrP1(W) | Fish Tissue | Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 pg/g (dry weight) |-
BrP2(F) | Fish Tissue | Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 pg/g (dry weight)
BrP3(W) | Fish Tissue | Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 ug/g (dry weight)
BrP4(F) | Fish Tissue | Mercury | CLP Protocol* Freeze (-18°C) {0.05 pg/g (dry weight) |
RuP1(W) | Fish Tissue | Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 ug/g (dry weight)
" RuP2(F) | Fish Tissue | Mercury | CLP Protocol* Freeze (-18°C) | 0.05 ug/g (dry weight)
RuP3(W) | Fish Tissue | Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 ug/g (dry weight)-
RuP4(F) | Fish Tissue { Mercury | CLP Protocol* | Freeze (-18°C) | 0.05 ug/g (dry weight)
RB  Rinsate Blank -
W Whole ' !
F Fillet e ~
* Speclﬁctestmethodlstobedetermmed a;

KEYSTONE SANITIATION LANDFILL SITE
UNION TOWNSHIP ADAMS COUNTY PA
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42

Prior to analysrs, each composnte sample both whole and fillet, wrll be
‘ homogemzed at the laboratory by a tissue grinder called a Bassrmanc

Sample and Equlpment Decontammanon '

Prior to sampling, the ﬁllet board and table will be rinsed with the local water
. - supply. Knives will be cleaned with acetone and the table and fillet board will
* be wiped with an acetone rmse " The knives, table and board will then be rinsed
- with the local water source or dlstllled water. The table and knives will be = ¢
rinsed with dlstrlled water between specunens

50 AN ALYTICAL PARAMETERS

LY

Table 2 below prov1des a summary of the matrlces to be collected, parameters to be
- analyzed, analysis methiods, sample containers needed, and detectlon limits required for
this sampling event. :

6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) PROCEDURES

© SATA0300431KeySamplingPlan2

a“l
RV

This samplmg plan is des1gned to satisfy the Ofﬁce of Emergency and Remedial
- Response Data Quality Objectlves for Superfund EPA/540/R-93/O78 PB94/963204
September 1993.
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KEYSTONE SANITIATION LANDFILL SITE . ‘ TDD No 9605-23
UNION TOWNSHIP ADAMS COUNTY- PA - EPA CONTRACT No 68-S5-3002

J

6.1 Quahty Control of Field Acuvmes |

O

Thls samplmg plan is' designed to satlsfy the Office of Emergency and Remedxal
Response Data Quality Objectives Process for Superfund, EPA/540/R-93/ |
~ 078,PB94/963204, September 1993. The SATA Sité Leader will be responsible
. for ensuring that sample quality and integrity are maintained in ‘accordance with
- the SATA Quality Assurance Project Plan, and that sampling’ labeling and
documentation procedures are performed as described in Sectxon 6. 3 of tlns

,}samplmgplan L -t
6.2 Sample Packagmg and Storage

Each fish of the composrte sample wrll be wrapped in heavy-duty alummum .

. foil. Each fish will be labeled and fish from the same composite will be placed
in labelled watertight plastic bags. Each bag will be placed in a cooler of dry |
ice to preserve the samples and sample docurnents will be affixed to-the’
underside of each transport container lid. The lid will be sealed with shipping
tape and custody seals will be affixed to the transport container. ‘Transport
containers will be labeled with the origin and destination locations.

- Regulations for packaging, marking, labeling, and shipping of hazardous 4 ,
materials and wastes are promulgated by the U.S. Department of Transportation \J
- (DOT). -Air carriers which transport hazardous materials, in particular, Federal-
- Express, require compliance with the current International Air Transport
Association (IATA) Regulations, which applies: to shipment and transport of
hazardous materials by air carrxer SATA will follow IATA regulatlons to -
ensure comphance

6.3 Fleld QC

erld QC w1ll consist of rinsate blanks and sample documentanon as referenced
in SATA SOP No. 103, Chain of Custody Documentation and SATA SOP .
- No.101, Logbook Documentauon Field quality control (QC) for this sampling
event will be provided by a rinsate blanks. Rinsate blanks will be taken to test
for effectiveness of decontammatxon procedures :

64 Laboratory QC =

Laboratory QC will conmst of all QC stated in the Contract Laboratory Program
(CLP) Statement of Work (SOW) and mclude all forms and dehverables
requrred by the SOW : , L .

" SATA0300431KeySamplingPlan2 = s
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- KEYSTONE SANITIATION LANDFILLSITE =~ = TDD No. 960523
_UNION TOWNSHIP, ADAMS COUNTY, PA ' EPA CONTRACT No. 68-55-3002

‘ 6.5 | 'Data Vahdatton

g Data validation will be performed by EPA Region III Central Regional
" Laboratory’s Quality Assurance Members in accordance with EPA Region III
Modifications to the EPA Contract Laboratory Program (CLP) National '
, Functlonal Guldelmes for Data Review. .

7.0 REPORTS
Informatlon gathered f;om this samphng event will be compiled into a Tnp Report.
The report will include the data collection methods, sample locations, data summary

. tables with qualifiers applied during data validation, and a Data Quahty Report The
tnp report will be subtmtted to BPA upon completlon

8.0 TLIST OF DELIVERABLES

The following llst of deliverables mcludes the dates that each will be completed The
. sampling plan/work plan will be completed as soon as possible. The trip report and
- data quality report will be completed 15 days after receipt of the analytlcal data.
Analytical results can be expected approximately a month after the laboratory receives
the samples. Field collection has been scheduled and the samples will be shlpped the
day following the samplmg event

A Table 3
g Del_iverables and Due Dates
-~ Deliverable =~ . | . _.Due Dates
~ Sampling Plan SRR N 20 May 1996
. -Field Collection - = . - ‘ _ 4-5 June 1996 :
Trip Report ] o 22 July 1996
- Data Quality Report . L +22 July 1996

REFERENCES '

EPA (U S. Envu'onmental Protectlon Agency) 1987. Compendium of Superﬁmd Field
Operations Methods. Office of Emergency and Remedial Response, OSWER N
Dlrectlve 9355.0-14. EPA/540/P-87/OOI December. o

Klemm, D J Q J Stober, and I. M Lazorchak 1993. Fish erld and Laboratory
Methods for Evaluating the Bzologzcal Integrity of Surface Waters.
Envu'onmental Momtonng Systems Laboratory EPA/600/R—92/111 March
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" A Compendium.of Superfund
Field Operations Methods

Office of Emergency and Remedial Response
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. litative data relatm to benthic cdontz.aﬂon in areas whem substrate conditions may not auow invertebrate
colonization or where orgamsms are mrcs. making cmer collection eﬁom difficutt. : "

The rnou common standard samplm are the mumplatn or Hesw-Dendy samplor and the basket
sampler (Exhibkt 12A-5). The muitipiate sampier Is positioned (preferably) in the top meter of water, using
floats and stainfess steel cable, for ¢ to € weeks. For maxdimum retention dorganhmdurhgmﬂwa! :ho
samplemdacudhabagortargodlpnotwhlomlposmmd inthewater.

A basket samp(of fs & cylindrical basket containing eppraximatety 30 focks of equal size. This devica s
often used in creeks and rivers whers rocks- m the praferred habitat for mosz lmmebutas. Sucu
samplers are also left In place for ¢ 08 wooka. ,

mcrgaeg’mnmedhomommMmeummmmmmudescdbedhSub-
section -

\
=

cs. I snu Bloasny:

= Duﬂng&hproeodumbcdkmmbmuhomgmpamﬂvdydmwabmmbmmmmm-
laboratories under known conditions are confined in traps and heid &t the site and at a reference sta ta - -
dmmmamudcuydmouudwwmnm«mdmmmmbm

uonlsoec:m

' Appmmdywwsommm-sm«mmmm Thenmtoiswaanbm
are placed in two cages—cne for the test ares and one for the refersnce area. if the purpose of the

is to determine bloaccumulation, 10 to 18 additional specimens are sacrificad and processed immediately’
1o estabiish basaline conditions. The test and reference cages are checked on a reguiar schedute 1o deter- -
-mine mortalities. (f bloaccumutation is being studled, several specimens are sacrificed at st time intervals
w;rﬂzumdypedod. Spedmemfanmlysumwaandpmudoscﬂbedhsmsecuon&d
th appendbc .

.C'i._ Mlscellaneoua lnveftabrau cmlecﬂon Technlque.

Aqmﬂckmmbmumboecﬂoaodhnvuﬁsydoﬁwmdmmmm:pedam '
hablats being tampied. . |

-~ om«umumdmumunmwwmgmmmku pockatlmlves. buckets, tengs, dip
nets, and hands. wammmmumr«wsmdmmusmmm
mw(«aadaabdm:&uﬂwmdmmqmmﬂy

" p. nsu nsu: cou.sc'non 'rscumaues

wmwmmmmwmmmmwmmﬁsmmmw |
clude trawling, seining, hook and line, and in situ bicassays. Electroshocking s used in freshwater systems -

A 12A-18
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- ExhibR 124-8
SUBSTRATE SAMPLERS
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ot Trams S -‘ ~

The m method cf sampung fish ccnslsts of dragging an open net tnrougn a body of water* -
beat. The net is sat at the appropriate operating depth to catch the species of intarest. This sar
- method is used In large, open-water areas of rasesvoirs, lakes, rivers, estuaries, and ocaans. Irrequiz
toms or areas with snags or farge debris items ara difficuit to sample by trawd. Ottef traws (Exhibit 1
arg commonly used because they can be cperated from a relatively sman boat. L

- Thaottar travd method ls used to sample bottom spec!es while midwater specles are oﬂen sampl
a modified onertrawl (beam trawl) system . _

, .
ammmawpdlmmmohudknmbonanmumgbusefumcdlacdngorga ‘
thaxareassoclatedwith sediments. This sampiing method can be used to collect specimens for
- analysis or for ecological surveys 0 describe compararive populations (Le., potentially Impacted are
. sus reference ared).  However, mmmlmm:ommmdmmompomuc
_'causasomespoclesmauomavoidw\gcamnmm .

s Ottewawtsaneomposaddmorecunquu mmmmmofomrdaudew'
of the net. These boards are used to hoid the mouth of the net open. The opening of the smailertra: -
about. 16 t0 20 feet. The length of line used to fish the tram depends on the depth of the body of v

' Theprefemdangioonmelm.bnlmsrmdlhopumadmThonuhasenﬂ-baﬂoonm-

. shrimp traw with .78-inch mesh, and & often has an additional liner of .28-inch mesh In the end of tF

(cod and) to retain smailer fish. Thobonanlhcdﬁnnamo:.ﬁbalmlhotokaepmonaﬂsh!r‘ ’
bcnomandmotopunolndudaﬂomrokapmomom ’ _ - ama

Smallu'awlsmboop«atedbyt\«rupooplohlmcdmmodpmbou Whilomotm«a \)
hamumwwuamummmwmmmhmmwmu ‘ o

T The!engmdumofaﬂshhgmmommpamonmomodabmdmdorgamm
time usually varias from 3 to 1S minutes and begins when the net starts fishing the bottom. Altar the
hauted back on deck, spodmcoﬂcd.dmmmlduummmosmdypmgm A de
dtmmamwmmwmmmmmwbmwhswmos '
getF!shSpedu)dmhapp«ﬂbt. .

Other miscd!anm geu Indudn e ]aekm. wtwmqm (won in dry weamen. dcves. ]
containers to hoid the cateh into for sorting and examination. Before collecting fish with bottom traw -
: mowmbnmmdmmwwmwmtwn Personaiprotoct
gwlsusedwhennmm - ,

o2 Ioctroﬂshlnc S

. amm&cmmwmmmmcmsWuMdmm
slectroshocker, which stuns fish when the electric current travels through water with a resistance bet

300 chms and 30,000 ohens.” Altemating current (AC) of nonpuising DC methods are avalable but af yat
udmmmmmmmm amnccmguammm
nonpdalngoc(SmMoa.nd.). :

’ amm“mmdwumdtowtmmmmmm“mommwwc

~ timates or cther population factors for creeks or smail rivers in ecclogical surveys. YWhen using electr v

lnqlnecdogicdmmummubomum Thmhdudostzosdoct!vltyaa:gt A
O Coads

/nnazuzso
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|  Exhibit 1287 | T
BACKPACK AND. BOAT ELECTROSHOCKEHS o R,
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are more easdy stunned than smaller flsh). behavioral and habitat preference dxﬂerances ©between species; |

and water condu:tMty temperaturo. depth. and turbldity

electroshocker (top of Exhibit 12A-7). The backpacker system includes the electroshocker control unit and
a 12-volt battery mounted in a specially designed backpack uni, the anode pole, and the cathods screens.

Electroﬁshlnq in creeks and small ﬂven can be done with a backpackfnq model pdsatlng ocﬂ

Theclrcularanodomﬂtlsmoumadonapolo.wmchanbeouﬁ'madwﬂhaunanmeshnenouptm -

“stunned fish, Qther gear naeded Includes & long-handled, fine-mesh dip net ta capture fish and a bucket to

hold specimens. Because electroshockers have a high-voitage output, other important equipment Includes
. nonleaking, chest-high wadlng boota and non(eaklng rubbof electrician’s glcvos with long cuffs. Life ]ack-
etsare also wOom. v .

Watmumeambomdedhcanbodowoﬂshedbyboat(&mbmzkn Theanodelsdamped ,

rigidly ahead of the boat and extends Into the water. One person guides the boat with cars or a motor
. .while one or two cperators dip stunned fish. :n waters too deep to wadse, larger fish are more cften taken
by the boat method rather than by the backpack method. The same safety equipment is used In boat

electro shocking as for the backpack method. The boat eiectroshocker is equipped with a “dead man*

. swnd\mtallawstofaquckdwm«thomlmpdahpersonfallshmowator

Some know(edgo of expoctad spocm and their suitable hab!m Is heipful in electrofishing. When: |

stmnedwﬂhaocwamaﬁshwﬂcnmbcdmmrdmmodo. However, In running waters, & can

be swept downstream. Polarized dark glasses can aid in finding stunned fish, COnoctedorganlsmarr—'

placed In & water-filled bucket untll processing can take piace. Organisms to be used for tissue amlysb
- are pmswudmmmsmosamumsm)dmwu

D3. Seining .‘ N

Selnlnqhvdvuthouud longsuipotnemmbmmuwummdaw.wmmadnm‘
that is pulled through the water elther by bost o, in shallow waters, by hand. This method Is most often .

used in shailow sandy beach areas in either fresh or salt water. Beach seining is a simple sampling method
thataned!oaﬁshwnpmfotm.m!ysharumpmvmmInformationonspodesvar!abaltyh

ecological studies. ammwuhmum!mm eanegsiyesapoabeaduaino.luusalh A

ecological studln Is nmned.

AmubachuhiMdahwm‘ﬁhmppdmmaMﬂbmsm'mmpmnleéd- /

or steel-weighted line on the bottom. The size of the net will depend on the area to be sampled, but a typi-
cal size is approximately 10 meters long and 3 meters deep. Mesh size can vary with the species of inter-
est. Hauling lines are attached to the top and bottom lines by a short britle. This type of smail seine can
be operated by two peopie. If the water is shallow, no boat Is needed. One person anchors ona side of the
saine on the beach, whie the other deploys the seine through the area to be fished. Both ends are then
pulled on shore as quickly as possible, making sure that the bottom line remains on the bottom. Collected
orqanlsmsmpmcmodmwwmsunyplanuslngted\nlquuasdescﬁbedhSubsoaionDs-
TargetF!shSpodndmhappuﬂbt. N .

'_04; ook and Uno

Fsmngwnhahcokarummdvnmmdahand-hddrodamﬂngbaltodhook:oromerlum.

" While this method Is not usually acceptable In ecological surveys, 1t is often the best way to obtain a few -
: speclmamforchomlcalanalysbwhonomﬂmthodsannotpowblo.Oceasionallv.ﬁshfmﬂycauqmw '

A
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nonstudy-team perscnnel are used in ﬁssue analysis studles # snough mfomation is known regarding the- —~
’ Iomtion of catch. This study can also pro vnde mformadon regarding | human ccnsumptton of local specxek/;

- DS ln Sltu B!oassay

Local ﬁsh species canbe used n ﬂeld broassays in the same manner as was descnbed for macroirwer-
tebrates in Subsaction C3 of mls appendbt. , ,

. Target F!ah Spoclu

' Beforo samplingﬁshfcr Ussuoanalvsls.thesmdyteam idemxﬂes posslblo !arget spec!es based ontha
fonowlng: . S
. Gaographletocat’!qn;
¢ Available habitat | | | V
¢ Easeofcsptieanddentfeaon - - . .~ =
-.Pouuuomum,,»“r; U
'_o Usaasasponﬂsh _ , o _ T ' ", '...,.‘
. Nonmlgtatoryhabds - |
. ExhibntzA-allsispowblomrgdibddestgeographlctocaﬂm Whie trout are identifled as cne of
the preferred target fish spacies, caution is exercisad in using these fish because In many 170a8, especially -
in the ease, trout are stocked cn 2 "put ang take® basis The local agency responsible fc= - ckingcanbo
contacted to detarmine when fisn vare stccked in a particular arse. A period of 3 mont™- - -ansidered to ~

bathomm!mumtimospanfor'“ toacqz.mataamu.concmuondamblm- ant’s(Freede!
al..1980) B : . ,

The season dﬁﬂngwhbhﬂahmccﬂocted fortiwuo’amlysblsalsoanlrnbomwnsidmdon.; The
spawning season should be avoided whenever possible because fish are cften stressed during this time;

meyalsohmdufmmdmghab&afammuumpmmuwhmmhﬂumo pollutant up-
takaanddeaﬂng. ' _

12A-22 |
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" Exhibt 1248 '
TARGET FisH SPECIES FOR USE N TISSUE Auwrsxs

-

| Target Spocm (Eut oi Appahchhn Moumlns)

A

"'“BraokTrout(SaMhnusfonwlu) - .‘ | ' **Bluegil (Leponmmaauchm)

***Small Mouth Bass Wiavawdolom!ad) - **Pumpkinseed (Lepomis gibbosus)
"'Largo Mouth Bass (Mavptm :abnada) - ¢*Black Crapple (Pomaxis mgramaadcm)
_ "'Channel Catfish (Ictahmcpunm) ' f - **Striped Bass (Morone saxatilis)
**Brown Trout (Salmo trutta) *Camp (Gyprinus carpio)
Ralnbawrmu(smmm) o

,‘rargct Spoc!n (wm of Appihchhn Mounulno lnd Ent of Hocky Mountalm)

| "’RMTM(SMM "YeﬂcmPoreh(Pmﬂcmcm)'

, 'Tll‘g!t Spocla (Wcﬂ of lM Indudhg Rodq Mountllm)

' -maam'rmcmm; R "Blmgl(t.cpwﬁtmnaudzhu)

- e*eBrook Trowt (wmaufam&; o - **Striped Bass (Morone saxatills) -
seegmal Mo-.mBmMmpmcdom:ad) . *Cutihroat Trowt (Sabmo elarid)
"umcmmhnaﬂawwnbnddn} o 'Bmwntmcsmm),' _

**+Channel Catfish (ctaburus punceatus). . *Camp (Qyprinus carpio)

e mmm o
",.,Gooduudlndn— B

* Acceptable target species-

 Source: " Freed et ai., 1960. .

-
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. ***Brook Trout (Salvelinus fontinlis) . - © **Walleye (Stizostedion vieeum) | -
-'-smumemmavprmm) .+ **Bluegil (Lepornis macrochinis)
_ '“Largo Maath(MZavawmbnada) © *Brown Trout (Safmo tutta) o B
MWVMM) e *Carp (Cyprinus carpio) -
SMpodBmew) R o | -



" E. BIOLOGICAL FIELD SAMPLE pnocsssma AND pnsseawmou Y
TECHNIQUES h | N

Bt B vegetatron-

Samples of vegetat!cn collscted from the site and Intended for cfassaﬂcaﬁcn are lmﬂally placed ina
ridged collector's box. Samples should be kept moist and may ba refrigerated when the collactor raturns
10 ma !aboratory After idammcaﬁon. samplos may be pressed and mounted for perrnanem records. '

: Vegetat!cn samples collected ror tissue analysis are placad n 1~gauon papef bags and labeled. Infor-
. mation on the label Indudes the date, ume. weather. collector plant type, sita, ndemxﬂcaﬂon number. and
proposed anatysls, - }

: The bagls stapled ordlppedshut.labdodwimmo Idmlﬂaﬂon numben.andplacedha!arger plas-
tle bag. Several paper bags may be necessary to collect 30 grams of materiai; 1 gram of plant tissua can
suifice for most analyses that require the tame analytical processing. Howaever, more than 30 grams '
should be taken if muitiple testing or cther special processing are required. The plastic bag !s then placed
in a coaler with Ice, ico packs, or dry ice. Carols\akcntokaopcoderwamfromccmacﬂng:ar‘ad
plant matsrial. Samplesremalnlncodm!ofshipment.

'g;-,renegma;Venebrata L

: Onca the spacimens are collected, organisms to be used for tissue analysis are killed. Each-animal
dascribed by weight, measurament, sax, and other ganeral tems. Al specimens are photographed. Th
- following tissues can be remacved using stainless steel scalpelis: muscie and assoclated fatty deposits
- (lipids), liver, kidneys, and possibly halr and claw samples for matal analysis. Stomach or crop contents
can ba removed and presarved for identift cation. Any anomailes are noted and photographed. Sections
~ of the anomalous tissues may be taken for analysis. Tlssues are immediately wrapped in cleaned
aluminum foll (dull side In), labeled, and frozen in the fleid using dry ice. Halr and claw samplas are placed
in plastic bags and labeled. ﬂmoumﬂamkmmmmqmddummmfaboram Sur--
gical g!ovesmussddwmmodbucdngm o

EQ.‘__ Aquat!cMacrolnvombma R o | " R

mvenebmu collected for tissuo analysb are sorted by spoc!u. counted. measured (when ap-
propr{ate). and weighed to assure that sach single sample consists of at least 100 grams, Crustaceans are
washed using distifed wates to remove particulate matter, either wrapped In cleaned aluminum foid (duil
" sida In) or placed in Contract Laboratory Program cleaned glass vials, labeled, and frozen using dry ice.
Samples are packed In ice chests and kept frozen untll they are deilversd to the laboratory. Bivaive mole
lusks are remaoved from thelr sheils with & stainiess steel knife for the examination of erganochiorine coms
pounds or with & plastic knife for the examination of metals. Tissues are purged using distilled water,
wrapped In aluminum fol (dull side In), labeled, and frozen as described above. For organic analysis, or-
ganic-free water and blanks should be employed t0 documant contamination control.  Surgical glaves are
wom while handling Invertebrate samples. Glove manufacturers should be contactod to determine i
g!cvesmasoumdcomnﬁnadmand.ho.whampoundsmtwu .

12224
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Exhlblt 1249
FISH PROCESSING PROCEDURES

e

N 'wmmctmuid'amwmwwwbuy(m ke, ). Olstled vater may be usod.

2. ammmawmmmmmmumm:mm Rlnsuilw!mlocdwatef ,

supply or distilled waur

knno(#zabovu)eanbomodfaudtm

4 Tmawonmmmpoumdguwmmwomm |
5. ‘Takowelgrn(kg)andlonqth(m).wneadondmm

6 meeeommmowutu-n., |
7 Wrapmmhduniumfol mmmzmmnm |

a "Illargo.hdlvk_!uly o S ‘ j
b.  Ifsmal, combine . T S

ry ubdpadagowm

Da.andmdeoﬂodonuﬂprm
Locaﬂon(ﬂvwhh.dc.) ,
Project numbee
Samp!oﬂlmp-vom

~epapgTp

9. m«nmmmmummmu

**Note !MWuthuwmmmNMaam

) . ._A . . , d ‘\ . . L ‘

BR324267
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 Exhibit 124410 - |
. FISH COLLECTION EQUIPMENT CHECKLIST _

Fillet table (formlca top with lonq leqs)

. Wrapping table (aluminum, roldlnq)

Fillet knives (t large and t smalil) : e

Steel , Lo

Clear piastlc packag!ng bac: '

Garbage bags

Fillet boards—palycarbonate .

Water bucket - -

. Wash brush '

Gamage pal-e-gallon plasﬂc orwambukn

Oata sheets

Procadure forms—fillet todmlquo. sldn-on or sldn-d!

 Plasticbagties

Sclssors _

_2-Inch masking tape

Marking pens and pencd '

24-inch-wide roil of heavy-duty aimn!mxn fol

Ffsh-scaloenvetopo ‘ : R

~ Tripod T :
FTsh-sprlngsm!o L S

Fish-measuring board

lca chests

~ Papertowels - :

Acstone (wash bon!o)" -

- . Drylce-

| **May need 10 subettute methancl (see EXNOR 129, -

Source: mwwawm
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oy Exhibk 1281
_ PREPARATION OF "STANDARD FILLETS"

1. Make 8 cut Sehind the pntire - -

tength 0f the epercutum Igill’

cover! cutting through the skin .
.. and flash 10 the spinal eolumn.

l‘ﬂmlmlie-un;hrw .
T, -tha skiny (on either side of the
doral fin} from the bae of the

the base of the pecwrail fin to
. the pasterior end of the csudsl
peduncie. This ast is made on

owafi.

> 3

AR324269

. caudel peduncie, _.:-_':;

tothsdeef the sms and the

- o\

% Mekescutsiongthebelly from™ T

Zeen



Standard Edible Portion

Skin-on Fillet

 (all below to next heading)

' Skin-on

Fillet

Exhibit 12A-12

STANDARD EDIBLE POATIONS OF SELECTED |
: SPORAT AND COMMERCIAL FiSH

" Yellow perch
" Walleye
Sauqof
Largumudlbm
. Smailmouth bass
- Blueglt '

- Rockbass
N Whlupondt
B?ackmppb
White crapple
Green sunfishy
Lonqmm
- Warmoutty
- Suckesfamly
Lake whitefishh
 Lake trout -
: ‘Rahbawm
8rown trout
© Brook trout
Splake.

Atantic salmory
Chinook saimon
Plni saimon

Black bulheed*® |
. Brown bulhesd*®
Yeollow bullhead*®

 Muskeitunge
Normﬂ'nplko

Round whitefish . -

“12a28

Common Names

| . Lepomis cyanetlus
© Catostomidse -

TN

Sclantific Name

Perea ﬂéve:cém

_ Stizostedion viceurn

Stizostedion canadense
Micropterus salmoides -

 Micropterus dolomieui

" Lepomis pbbosus
' Ambloplites rupestris . aan
. Morons americana -

Pomaxis nigromaculatus ~
Pomcxs annularis '

Corrganuc.’upcafo:mu
Smllmunamayauh o

- Salmo gairdnert

Salmo trutta

" Salvelines fontinalls

Salvelinus poricalis®
Salveiinus namaycush
Samosaler
Oncorhynchus ksutch

- Oncorhynchus bhmoytrcha

Oncorftynchus gwtu:cha

Ictakurus melas -

fctahmnebulom

- Ietahurus punctarus

E:asma:qumongy
Esaz lucius

- AR324270



" Exhibit 12412
.- (continued)

_ SuneEdbioPoon - . _CommonNames . __ ScewficName

Skin-oft Filet _ | : Lakoham(dsu) Congomuaudd
(albelowtonaxtheading) . Chubs (bioaten . Coregonus hayi

“Freshwateedrum - Aplodinoeus grunniens
 Bigmouth buffslo Ictiobus cyprineilus
© Bubet - Lotalows .
' *j,Qullba& ' o Capiodaqprmr
Headless, gutted, wholefish - . Rainbowsmeit ' Osmeusmordax. -

. mmummtuuwuﬁnmw“ mownsswpiske. co =,
mewmmmumwmm

o mqmmumm
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* Invertebrates collected for acological assessment ard praserved in the fleld with either a 4- 10 7-percent R
formalin solution (dependaent on sample use and fragile nature of animals) of wnn'm-pefcem'buﬂeced \ J
othanol. Each sample is labeled with sampiing location, depth, sample number, species (of lowest ~—r
taxonomic lavel practicable), number of individual organisms collected, sampling’ method, data, project - ‘

. number, sampler, and team teadet. ~ ' ‘ o ‘ :

o

g4, Fish
, o : : ,, S _
Fish collected for tissue analysisar9 nandled accordig to procedures outlined in the Michigan Cepart.
- ment of Natural Resources (MDNR) Fish Processing Procedures (Exhibit 12A-9) and in the Field Collection
. .Equipment Checkist (Exhibt 12A-10). Exhibit 12A-11 shows the procedure for preparation of MONR's
" 'standard fillets,* and Exhibit 12A-12 lists the standasd odible portions of selected sport and commerciad
" fish. Any marine fish that may po associated with a hazardous waste site and is not on this list will requite - ‘
input from locad individuals as to which tissues ard consumed. Cther fish tissues (Le., liver, bone, ete) may -
need to be analyzed depending on contaminants invelved and whero they may accumuiate. :

12430
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' Attachment 2

Flsh Field and Laboratory Methods for

Evaluatmg the’ onloglcal Integrity of

Surface Waters

(‘I.J
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T IR SEGTIQN 11

GUIDELIHES FOR FISH SAMPLING AND TISSUE PREPARATION
. FOR BIOACCUHULATIVE CONTAHINANTS

‘_ 11.1 Intreduction~ a

11.1.1 Sampling of fish and shellfish for bioaccumulative contaminants has
been conducted for avar 35 years. Most fish sampling for contaminants has
focused on contaminants of local concarn, so data rasults and program
conclusions have not always been comparabla. The issues surrounding
management of chemical contaminants in fish are of increasing concarn for
fishary management, environmental and publfc health agencies. The. ‘
:intardisciplinary multiagency problems causad by chemical contaminants

" suggests the need for standard sampling protocols. Thare have been
inconsistent warnings given to the public by local, state, and federal
regulatory agencies regarding the consumption of sport_fish. This has been
particularly avident on bodies of water shared by two or more states and on
intarnational watars. The Graat Lakes States éereat Lakes Fish Consumption
Advisory Task Force) and thosae Statas and EPA Regions bordering the

‘Mississippi -(M1d-America Fish Contaminants Group) and Ohio Rivers (Ohio River=""

Yallay Wataer Sanitation Commission) have endeavored to provide consistent .
_sampling and advisory information but a standard protocol has yet to be agreed.

11.1. 2 The application of quantitative risk assessment including hazard
assassment, dosa responsa assassment, exposure assessment and risk :
characterization functions best with a standardized protaocol. The development '
of human health fish consumption advisories, whether based on quantitative

risk assassment or some other mathodology, is fundamentally affected by the
procedures used in sampling. This section presents guidance for the sampling .
and preparation of fish for contaminant analysis, which is a key component of
exposure assassment in quantitative risk assassment.

11.1.3 The purpose and goals of each study should be clearly stated prior to
tha initiation of fish collection for contaminant analysis. One should
consider the overall long-term davelopment of a fish contaminant database in .

each jurisdiction. Frequently short term goals have been the only -~

‘considaration, where as long term trend assessments may provide a better
understanding of the problem because the long.view is. theronly way of gauging
important changes occurring in water quality. -

. 11.1.4 Various federal. state, and local a?encies havevresponsibilities for
the collection and preparation of fish samples. Thus, numerous collection

- protocols ara available. Fish sampling for contaminant analysis will often be

‘included in other biolagical surveys to maximize use of the resource and to

minimize costs. . It must be reco?nized that any sample collected represents

the future expenditure of significant dollar amounts by the time. a decision is

reached. and can have significant effects on maJor sectors of our society.

. 289
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11.1.5 These guidelines present ] basic fish sampling protocol desxgned to
give compgarable results between studies. Some-ddditional requirements are
pointed out which may be needed in special studies where different sizes or
- spectes of fish might be targeted or where special collections for spike
- samples -might be needed. A partial discussion of sampling strategy including
. statistical concerns can be found in USEPA {1989), which should be reviewed
‘ during any planning effort.

ll 2 Site Selection:

11.2. 1 Collecting sites should be established accordinq to the specific
requirements of each study. Sites may be designed as short- or long-term :
' depending on the frequency with which they are sampled. Most sampling designs
for short-term (synoptic) studies will be structured to determine the extent

. of contamination in a water body or a section of a water body. The

determination of contamination gradients extending away from point sources or
~industrial/urban areas with point and non-point sources provides important .
information needed to manage contaminant burdens in fish. Some sites will be.
selected by individual states to address intrastate needs while other sites
will be selected to address interstate needs through cocperative programs.: .
. - Regardiess of the various reasons for site selection, long-term comparability_~
~'is of utmost importance to provide trend infermation needed to. place =
_bioaccumualtive contaminants in perspective., , :

11.2.2 Sites should be described as sport. commercial, or having both- types
of fisheries, and additional sites may be identified for ecological risk .- =
assessment. Special watershed information should be indicated, including ..

.urban areas, mining, manufacturing, agriculture, etc., and any known point or -
non-point sources of pollution at or near the site in the watershed.

Additional ‘informition should include average width, depth, and velocity at =
the sampling station, description of the substrate, duration of the sampling . = .
“effort, and habitat area sampled (e.g., length of stream or area of lake).
Selected water quality measurements (e.g., conductivity, pH, disseclved oxygen,
temperature, etc.) may also be usefel. [t is becoming routine to collect and

-~ analyze water, sediment and -fish at common stations to gain a more complete
understanding of contaminants in aquatic environments. , A

11.3. Samplo Collection ; , _
11.3.1 The following three objectives should guide sample collection.
1. Pravide comparable data -

2. Utilize sizes and ages of species generally available to
‘the fishery and,

3. Yield data which will screen for ‘problems that might
-~ indicate that more intensive studies are needed. - ;

11.3.2 Samples should be obtained at eacb station from the principal fish |
categories. Fish specties are grouped by feeding strategy into predators,.
omnivores and bottom feeders. To reduce the number of categories, the :

o AR326276
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omnivores may be placed with the bottom feeders. USEPA (1390a) sampled 383 .
. sitas nationwide at which 119 different species of fish representing 33 .
taxonomic families of fish waers collected. The most frequently sampled , \\_,}

frashwater and marine species in that study are listed in Table 1.

11.3.3 This national study indicates that.of tha frashwater spectes, carp and
Targemouth bass wera the most frequently sampled and ara'the most likaly to
provide intarstats: comparability. The othar frashwater spectes listed may ba
salacted in a declining order of priority; howaver, additional less common
species may not be added except in special situations. The diversity of
- marine spacies is much greatar resulting in a lack of focus on a limited
‘number. Additional effort will be needed to determina which marine specias
should receiva priority on the Atlantic, Pacific and Gulf Coasts in ordar to
provide long tarm comparativa data. - L ST ‘

- 11.3.4 Cunningham et al. (13990) in a census of state fish/shellfish. :
~ consumption advisory programs found that approximataly 60 spacies of fishand =
shallfish are used as the basis for consumption advisories nationwide. The ,Bmitf-t
leading fish families are the Ictaluridae (catfish), Centrarchidae (sunfish, f.~*w.eited
- largemouth and smallmouth bass), Cyprinidae (carp), and Salmonidae (salmen and
trout). Among shellfish, crustaceans (a.9., blue crab) and molluscs (e.9., “"':":"'“:’57*
American oyster, soft-shelled clam, and blue mussel) are the most widaly used. Seikin
The critaria most frequently used for collecting fish/shellfish species wara: - Strsupe
1) the dominant species harvested for consumption, 2) the most abundant N NIV
specias ind 3) the species representing a specific trophic order.. Cem e

11.3.5 Consistent sampling of common species over long time paeriods (saveral =~ o
years) and large geographic areas will greatly facilitate -future trend =~ - ,\\_,/
- analyses. Many species are similar in appearance, and taxonomic = : o
‘identification must ba reliable to prevent mixing species. Underno
circumstanca .should two or more-species be mixed to create a composite sample. -
Fish for contaminant analyses may ba obtained during studies to detarmine fish
community structure. The measurement of multiple parameters (e.g., fish

health condition assassment, histopathological examination, bioindicators of
strass, atc.) are encouraged an common samples. to provida the information

~ needed in ecological risk assessment. = o o

11.3.6 SCreening studies should endeavor to collect the largestvihdlviduéls..,

. availabla. However, more detailed studies should sample the predominant two

~or three age classas of the same species in a water body to determine the
relationship between contaminant burden and fish size (age) to provide - '
information needed for greater risk management flexibility. This information
could allow the 1ifting of an advisory on smaller, more abundant sizes of a

. contaminated species with lower body burdens if these were important to a

- sport fishery.

~11.3.7 The frequency of sampling should be considered in each. study design. - -

" Most long-tarm monitoring programs will be based on an annual frequency due to
tha costs of analysis. However, special studies may require seasonal ’

sampling. Fish sampled in the fall may tend to have a higher 1ipid content

~ than thosa sampled during the spring. Sampling frashwater in the spring may

T} D L
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TASLE 1. FIEQUENCY OF CCCURRENCE fOR nesmrtn ano nanne seces [ v unom Fisn sioACCIUATION
STUOY (USEPR,19900) . i : , .

' o T mesear "
' feeder Soecies ‘ » sice Ocey ‘rrm‘ g S ‘
Carp .- 135 ‘
vhite sucker T .
Charnel Catfish . o 3o
-Rechorse sucker = . 16
"Spottad :ucnr* o '4 L A |

urnmh lus :
Smalinouth Gass . .
- Walleye SN
© Grown trout .
Wit Gase
/ Horthern Pike L
Flathand Catfish
white Crappie - .-
Ratrbow trout:

uﬂnoa'i':ﬁgﬂ

MARINE
Harcheed atfwr
starey nm R
Slue fish . =
wvhite perch ;
vinter flounder
vhite sturgeon
Red deum Sl
Sleck drum C
striped autlet. ‘
" Atlantic crosker: .
.Spot R
Spotted seatrout -
wveskfish o
 Southern floundssr
Flathead sole
- Atlantic salmn
. Red snagper
Gizzard shed
Atlantic cod
Yetlow jeck -
. Striped bass- -
American shad -
Surt smeit -
- Spotted drum
' - Cravatie jack
<~ . Redetripe rockfish
: Sumer florder
Ofamond turbot. .
-Hornyhesd turbot ‘
. Socaccio - .- e
© = uihits surfperch - T
-Quilibeck rockfish -
. Grown rockfish
Copper rockfish . -
Amrican sl ‘

. -._-.-.-...i.-.-.-“n.d.ﬂlQﬂddd-’“ﬂﬂ"ﬂ“‘““““““”'“uﬂ E .
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-find fish more available due to spawning movements axhibited by spring .
spawning species: howaver, extensive movement may temporartly dislocata fish o
from the usual area where they have been exposed to contamimants. The various J
.+ methods of collecting fillats (skin-on versus skin-off, bally flap included or - ~~— .
- excluded) must be standardized. . A skin-on fillet with bally flap included is
~ recommended. . A 1ipid analysis of each sample is required for trend analysis
and modal validation, howsver, 1ipid content is not recommended for usa in
normalizing the differences among fillat types because it frequently increasss
~the variance in the data (NOAA, 1989). Even when considering the S
dioaccumulation of lipophilic compounds all of the compound is typically not
. stored in the Yipid. At any given time additional amounts of the compound
will ba found in the call moisture and the non-lipid tissue. Lipid content

 “may also provide insight into seasonal changes within specias, as well as

“identify differences between specias used in contaminants menitoring.

. 11.3.8 Activa sampling techniquas (electrofishing, trawling, saining, atc.)

arg prafarred over passive capture techniquaes (giil nats, trammel naets, ate.)’
howavar, tha lattar can be used as long as the gear is checked on a frequent

basis to avoid sample deterioration. Speciaes that are difficult to collect

may be obtained from a commercial fisharman, but only when the collectar
accompanias the fisherman to verify the time and place of capture. Following ... -
collection, fish should be placed on wat fca in clean coolers prior to . . =

- . procassing. Fish should be either processed within 24 hours or frozen withiu_ﬁ,‘

24 hours for later processing if immediata procassing fs not possible. I[f
analysas of fish eggs or internal organs are required, a sample siza of at
Teast 20 grams is required. ' - S o T =

11.3.9 Composite samplas of three to ten fish (same species) are recommended i

for each of the predator and bottom feeder categories based on the vartability . ./

of contaminant: concentration in fish at the sita. The aumber of

fish/composite salected should remain constant over time and space for each

species monitored. ° Composites are used to reduce the cost of analysis per

fish; howaver, it must be recognized that statistical manipulation.of the data

is compromised when individual values are not determined. The smallest size

fish in a composite should equal 75% of the total length of the largest fish

in a composite, e.9., if the largest is 400 mm, the smallest should not be

less than 300 mm. Replicate composite samples may be added as needed to meet
statistical requirements; (USEPA, 13989) however, the cost of additional -

samples witl quickly become a factor. The most important spert and/or

_commercial species in each feeding strategy group should be used for analysis.
Composita samplas can be collected for either fillat analysis.(human health

risk assassments) or for whole body analysis (ecolegical risk assessments and

'worst case manitoring). fach (ompsdtl Shino. codain 109 16 fn3oe 30 wibicwd mamta

T T1e Qdtieahie B Gusany 8% feinmiaded (w%r\ﬁ ANRIA LS -

11.3.10 When a study is planned, it s not certain that the quantity of each ~

species indicated for analysis can be obtained aespecially if the watar body

has had little or no prior sampling activity. In order to meet both the human

- haalth and ecological requirements a samplie of a sport fish species and a
bottom feeder specias is needed. The sport fish species is usually fillated.
and the data used for human health risk assessment. The whole body analysis

of bottom feeder species is used both for inftfal "worst case” monitoring and
for ecological risk assassment. : S S
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" 11.3.11 If fish are net abundantVGr'detailéd comparisons with other -

parameters dre desired, ;it may be possible to do:a‘reconstructed analysis
(Figure 1) on a single species either sport fish or'bottom feeder. To do a.
reconstructed analysis, the fish are filleted and the remainder of the carcass

s saved for analysis.. The contaminant concentrations in both the fillet and

remaining carcass portions can then be added together to estimate the whale

~ body concentration. A lipid analysis must be performed on both the fillet and  :
- remaining carcass to allow normalfzation of the contaminant concentrations in

both samples. A reconstructed analysis may be performed on either single fish
or composite fish samples, however, the data may be more reliable if single
fish are analyzed. R R ' . ‘

11.3.12 Sediﬁent'iamples canVSOﬁetiﬁes 1ndicate’h 'hotfspot"and can Se
helpful in determining the source(s) of contamination or the zones of .
deposition. However, sediment simples cannot be used as a substitute for fish
collections, but both can provide compiimentary data. I

11.4. Sample Preparaticn For Organic Contaminants in Tissue

11.4.1 Collection Precautions ~ |

boats and motors, grease from ship winches or cables, engine exhaust, dust,
and ice used for cooling. Efforts should be made to minimize handling and to

11.4.1.1 In the field, sources of tissue contamination fnclude sampling gedr, . =~

. ~avoid sources of contamination. | For 'example, to avaid contamination from ice,
PR 1 ,the whole samples {e.g., molluscs in shell, whole fish) should be wrapped in .-
o (ML‘liuminum'foﬂ. placed in watertight plastic bags, and immediately cooled in a = .
‘ covered fce chest. Many sources of contamination can be avoided by resecting

(i.e., surgically removing) tissue in a controlled environment (e.g., 2 o
laboratory). Organisms should not be frozen prior to resection if analyses

will be conducted on only selected tissues {e.g., internal organs) because

freezing may cause internal organs to rupture and contaminate other tissue.
[f organisms are eviscerated in the field, the remaining tissue may be wrapped

. .as described above and frozen. Tissue sample collection and preparation

requirements are,;ummarized in Tab]g 2 (Puget Sound Estuary Program, 1989).

11.4.2 Processing

must be of a material that can be easily cleaned (e.g., stainless steel,

- anodized aluminum, or borosilicate glass). Before the next sample is

processed, instruments should be washed with a detergent solution, rinsed with
tap water, rinsed in isopropanol, and finally rinsed with organic free
distilled water. Work surfaces should be cleaned with isopropanol,. washed
with distilled water and allowed to dry completely. . L . :

11.4.2.2 ‘The removal of biological tissues should be carried out by or under
the supervision of an experienced biologist. Tissue should be removed with
clean stainless steel or quartz instruments (except for external surfaces). -
The specimens should come into contact with precleaned glass surfaces only.

Polypropylene and polyethylene (p}asti;) surfaces and 1mplgments-are [}

: 29‘
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" '11.4.2.1 To avoid cross-contamination, all equipment used in sample handling-~
- should be thoroughly cleaned before each sample is processed. All instruments
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potential source of contamination and should not be used. To control L

. ‘contamination when resecting tissue, tachnicians should usa separata sats of

utensils for removing outer tissue and for resecting tissue for analysis o a\xczj,
11.4.3 Preparation of Composite Fillet Samples

11.4.3.1. For Fish'samples. spacial care must be taken to- avoid contaminating
targataed tissuas (especially muscla) with slime and/or adhering sediment from
the fish exterior. (skin) during resection. - The proper handling in the
preparation of fish tissue samples to decrease the 1ikelihood of contamination
_ cannot ba over emphasized. To reduca variation in sample preparation and .
"handling, samplas should be prepared in the laboratory rathar than in the
field. However, if no laboratory is available, field preparation is
" acceptable if portable tables are used, dust and exhausts are avoided and
proper decontamination procedures are followed. Régardless of where ‘
- preparation occurs, the following subsections should be followed to insure
quality fillet samplas: . .

11.4.3.2 To inttiate processing. gach- fish is measured (total or fork length)
to the nearast tenth of a centimetar, weighed (nearaest gram):and extarnal C
condition noted. A few scalas should be removed.from each fish for age and . ___
growth analysis. This presents an. excallent opportunity to systematically —
avaluate each fish using the Fish Health and Conditfon Assassment Mathods @ -

- (Section 10). Fish are scaled (or skinned: catfish) and filleted carefully,

removing bones. to gat all of the edible portion flesh. o S
-11.4.3,.3 A fillet includes the flesh tissue and skin from head to tail. TR
beginning at the mid-dorsal line from the left side of each fish and including’ \\_,/
the bally flap. The fillet should not be trimmed to remove fatty tissue along

tha lateral line or baelly flap. A comparable fillet can be obtained from the

right side of the fish and can ba composited with the laft fillet, kept

separate for duplicata quality assurance analysis, analyzed for different

. compounds or archived. Each right and left fillat should be waighed

‘ individually, recorded and individually wrapped 1a clean aluminum foil. .

ll 4.3.4 Care must be exercised not to puncture any of the internal organs. :
~ IF tha bedy cavity is entered, rinse the fillat with distilled water. Fish
~sax and condition of intarnal organs are detarmined during or after filleting.
This skin-on fillat deviatas from tha skin-off fillets analyzed in the :
National Fish Biocaccumulation Study (USEPA 1990a), however, skin-on is
recommended becausa it 1s.beliaved that this is the way most sport anglars -
prepare their fillats. The issua of skin-on versus skin-off fillats diffars
greatly among jurisdictions (Hesse, 1990) and is far from settled, howaever,
the above recommendations appear to be the preferred method unless the species :
specificity is increased in future guidelines. ,

"11.4.3.5 Filleting should be- conducted on cutting boards covered with heavy
duty aluminum foil, which s changed between composite samples. Knivas, fish
scalers, measurement boards, scales, atc. should be cleaned with reagent .
grada isopropanol, followed by A rinse with distilled. water between gach -

A composite sample. : , o \

g 12977, o o o N
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11,4.3.6 Because of the low limits of detection for miny environmental
analyses, clean field and laboratory procedures.iare especially important.
- Sample contamination can occur-during any stage of ‘collection, handling,
S . storage or analyses. Potential contaminant sources must be known and steps -~
AU “taken to minimize or eliminate'them. = o A

11.4.3.7 Large sheets of heavy duty aluminum foil should be used to carefuliy~‘.f :
fold and completely wrap the - fillet samples. When filling out [.D. labels use

‘ p$GCi} o: waterproof marker and place the foil wrapped sample in a secured
plastic bag. = . o ’ . )

11.4.4 Storage

" 11.4.4.1 Recommended holding times for frozen tissue samples have not been
-established by USEPA, but a maximum 1 year holding time is suggested. For
extended sample storage, precautions should be taken to prevent desiccation.

- National Institute For Standards and Technology is testing the effects of
1ong-term storage of tissues at temperatures of 1iquid nitrogen{-120° to -
1190°C).. At a minimum, the samples should be kept frozen at -20°C until .

extraction. This will slow biological decomposition of the sample and =
decrease loss of moisture. Liquid associated with the sample when thawed must
~be maintained as part of the sample because the 1ipid tends to separate from=—=""
the tissue. Stora?e of samples should remain under the control of the sample
collector until relinquished to the analytical laboratery. , :

- 11.4.4.2 whole fish may be frozen and stored if no resection of internal c -
-organs or fillets will be conducted and the ultimate analysis is whole body. =~ ~
However, 1f resection of fillets or organs is required, these tissues should - .-

‘ . be removed prior to freezing and can be stored frozen in appropriate

: K\—// . individual containers. The tissues may then be ground and homogenized at a

o ..~ later date and refrozen in sample packets for shipment on dry ice to the

analytical laboratory(s). - .- . . o

’;\{xw@\ . ) : - S ’ o . .

11.4.4.3 It is frequently necessary to ship whole fish, fillets or
homogenized tissue samples over long distances to an analytical laboratory.

To avoid sample deterioration, it is recommended that all samples be frozen
solid prior to shipment. The frozen and logged samples should be wrapped in
newspaper to provide additional insulation for the samples which are shipped
in well sealed insulated containers with an approgriate quantity of dry ice.
The quantity of dry ice should be sufficient to eliminate any defrosting of
the samples during the time of priority transport. However, in the event that
"2 delay occurs ‘in transit, these recommendations will provide some assurance
-that the samples will grrive in.usable conditfon. Under no circumstances
should unfrozem tissue be shipped either with or without dry ice because the

quality of the sample cannot be assured. .
11.4.5 Tissue Preparation o \
~11.4.5.1'1Organic_¢ontaminant§ are not evenly distribufed"thronghout"

biological tissue, especially in fish. This is alsa true for fish fillets.
Therefore, to obtain a homogenous sample, the whole fish or the-who]e fillet

[
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 waigh dupllcata-l gm portjons into. culture tubes with screw caps Analyza‘.
1mmediataly or store in a freezer L -

11.5 Sample Preparafian For Metal Contaainants In. l’lssuc e N
- 11.5. 1 Collection Precautlons ‘

11.5.1.1 The maJor difffculty in trace metal analyses nf tissue samples is

R controlling contamination of the sample after collection. - [n the field,.

sources of coatamination include sampling gear, greasa from winches or cablas,

. engine exhaust, dust, or ice used for cooling. Care must be taken during

handling to avoid these and any other possible sources of contamination. Far

example, during sampling tha ship should be positicned such that tha engine

exhausts do not fall on deck. To avoid contamination from. melting ica. the

sampla< should Qs plaeed in watert ht plastic bags.

A A A Rl S A TR VN v (RARW A

11.5.1.2 Sample resection and any subsampling of the arganlsms should be

‘carried out in 3 controlled environment (e.9., dust-free room). [n most

cases, this requires that the organisms be transported on ice to a laboratory -

" rather than being resected in the field. It is recommended that whole"

organisms not be frozen prior to resection if analyses will be conducted only

on selected tissues, because freezing may cause internal organs to rupture and =
contaminatae othar tissue. ' If organisms are . eviscerated in the field, the
remaining tissue (e.g., muscle) may be wrapped as described above and frozen
(Puget Sound Estuary Program, 1986). . : o )

'11.5.1.3 Resection is bast performed under claan raom' conditions. The N
*clean room® should have positive pressure and filtered air and also be T \\_/)
entiraly matal-free and isolated from all samples high in contaminants (e.q., ,
hazardous wasta). At a minimum, care should be taken to avoid contamination

_from dust, instruments, and.all materials that may contact the samples. The

" best aquipment to use for trace metal analyses is made of quartz, TFE .
{tatrafluoroethylens), polypropylene, or polyethylene. Stainless: steel. that

-is rasistant to corrosion may be used 1f necessary. Corrosion-rasistant

stainlass steal is not magnetic, and thus can be distinguished from other

stainless steels with a magnet. S5tainless steal scalpals have been found not -

- to contaminate mussal samples (Stephenson et al., 1979). Howaver, low
concentrations of heavy matals in other biological tissues (e.g., fish muscle) :

may ba contaminated significantly by any exposure to stainless steel. Quartz o

“utensils. are ideal but expensive. To control contamination when rasecting .

. ‘tissue, separate sats of utensils should be used for removing outer tissue and :

for removing tissue for analysis. For bench liners.and bottias, borosilicata :
glass would be praferred over plastic 1f trace organlc analyses ara to be ,
parformed on the same sample. ‘ \ ,

-

11 5.1.4 Rasection should be conducted by or. under the supervlsion of 2 .
compatent bioTogist. Special care must be taken to avoid contaminating target
tissuas (especially muscle) with slime and/or adhering sediment from the fish - ,
“axtarfor (skin) during resection. The procedurs previously outlined for the !
~preparation of fillat samples should generally be followed. Unless . . o
speciflcally sought as-a sample, the dark muscla tissue that may exist ln the

B



; vicfnity of the laterali*line should not bé“separttéﬂﬂ?ﬁbﬁ»the lighi muscle

‘tissue that constitutes the rest of the muscle tissue mass.

11.5.1.5 Prior to use, utenstls and bottles should be thoroughly cleaned with :
- a detergent solution, rinsed with tap water, soaked in acid, and then rinsed -
with metal-free water. For quartz, TFE, or glass containers, use 1+l HNOg,

1+#1 HC1, or aqua rg?ia {3 parts conc. HC1 + 1 part conc HNO;) for soaking.

For plastic mageria v use le¢l HNOy or 1+l HC1, Reliable soiking conditions

are 24 h at 70°C (APHA, 1989; 1992)... Do not use chromic acid fer cleaning any
materials. Acids used should be at least reagent grade. For metal parts,
‘clean as stated for glass or plastic, except omit the acid soak step. If

trace organic analyses are to be performed on the same samples, final rinsing

~with methylene chloride is acceptable.

11.5.1.6 Sample size requirements can vary with tissue type (e.g., liver or
muscle) and detection limit requirements. In general, a minimum sample size
of 6 g (wat weight) is required for the analysis of all prierity pollutant
metals. To allow for duplicates, spikes, and required reanalysis, a sample
size of 50 ¢ (wet weight{ fs recommended. Samples can be stored inm glass,
TFE, or high-strength polyethyiene Jars. L - .

11.5.2 Processing.

- '11.5.2.1 Samples should be frozen after resection and kept at -20°C. .

. Although specific holding times have not been recommended by USEPA, a maximum ~ .

" holding time of & months (except for mercury samples, which should be held a -~ =-
- maximum of 28 days) would be consistent with that for water samples. . - : o

- 11.5.2.2 When a sample 1s thawed, the associated 1iquid should be maintained
‘as a part of the sample. This liquid will contain 1ipid material. To avoid
loss of moisture from the sample, partially thawed samples should be
homogenized. Homogenizers used to.grind the tissue should have tantalum or
titanium parts rather than stainless steel parts. Stainless steel blades used
during homogenization have been found to be a source of nickel and - :
' chromium contamination. Some trace metal contamination during processing - -
cannot be avoided and it is therefore necessary to determine and control the
amount of contamination introduced during prncessin?. Contamination can be
m:?itored by introducing a dry ice blank into the blender .and analyzing the
. chips. - - - IR = : ' e :

11.5.2.3 To avoid trace metal contamination during processing the preferred

_method is to proceed to a chemical digestion process which minimizes or
eliminates resection, homogenization, or grinding. Chemical digestion {s best
lim;ted to specific organ tissues from large fish or to smaller sized whole
is ‘. o : A . N . - o A

_11.6 Identification of Composite Whole Fish or Fillet Samples N
11.6.1 Composite whole fish simples will be made up of three to ten fish with
any deviation in number clearly {dentified. The limitation on the variance
between individual fish in each composite will be as previously described.
The length and weight of each fish;must,be,recorded. The same field -

AR324286
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.information should be provided as described abale far ooth fillat and/or whola
body composite samples. The sama handling precautions as described above .
- should be followed for aither organic or traca metal contaminants. - Spines on.
whola fish should be sheared to minimize puncturing the sample packaging.

11.6.2 " The followinq information should ba included on the Field/lab form for
each sample collected. ~ ,

" 11.6.2.1  Project Nama

11.6.2.2 Station Code (if applicable)
11.6.2.3 -Date

11.6.2.4 Collectar’s Name

11.6.2.5 Sampling locatlon {river mile and/or other specific |
' " information relating to local landmarks) : '

-~ 11.6.2.8 Latitude and Longitude '

i
. ——

ll.5.2,7,' Water body name

'11;5.2.8 Sampling technique(s). i.e. 230 vac electrofishing
: apparatus, hoop nets. atc.

11.5.2.9 Fish spectes o o o
’ll,d.ztlu Individual lengths and woights of fish in sample | o
'11.5.2.1i Sample type (Whole or Fillet)

11.6.2.12_ Individual Fillat weights (uhether laft or right)

-11.6.2.13 cdmments ar Unusual Conditions, 1. e.. tumors. sores,
fin rot, dlind, etc.

'll 7 Chain-of-Custody Procoduros (USEPA, 1990c; USEPA, 1991)
‘ - Also See Section 2, Quality Assuranco and Quality control.

ll 7.1 All samples should be kept in a secure (locked) area to avoid le al

complications im administrative proceedings. Transportation of the samplas

must be coordinated between the agency responsible for the fiaeld collection

.and tha agency responsible for analytical work. . When custody of tha samples
is transferred, the folloning checks should be implemented: .

11.7.1.1.- Al transfers should be properly rellnquished to ensure chain of-

custody. Transfars should be recorded anm a form separata from tha field data

- sheat. The chain-of-custody form should {nclude the sample identification
numoar(s) Custody tags must he used and nunbered in sequence (1f possibla). -

L)
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11.7.1.2 The field data sheet should stay uitn't_ne;‘s‘a”mpie‘unm-it is logged

in by the analytical laboratory

11 7.1.3. Samples can be shipped and chain of -custody maintained as long as

" shipping containers are sealed with custody tape.

11.7.1.4 Samples should remain frozen until they are prepared for analysis.
Shipping with dry ice is recommended., : _ :

11.7.1.5 The laboratory s receiving agent should initial the field data sheet
and affix the date of sample receipt. Depending on administrative need, a
copy of this form (with initials and date of sample receipt plainly visible)

"~ may be required by the 1ab agency s central office.

11.8 Conclusion

/S,ll 8.1 Tnis protocol only addresses the steps to be considered in field
-sampling fish and sample preparation for human health fish consumption

advisories and ecological risk assessment, Additional protocols must be

- followed to carry out the appropriate analytical chemistry and the risk

assessment/management requirements leading to an action. These additional
protocols were beyond the scope of this assignment. g '
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